Calcium-dependent growth regulation of small cell lung cancer cells by neuropeptides.
Approximately 15-25% of all primary cancers of the lung are classified histologically as small cell lung carcinoma (SCLC), a subtype characterized by rapid growth and a poor prognosis. Neuropeptide hormones like bombesin/gastrin-releasing peptide, bradykinin or galanin are the principal mitogenic stimuli of this tumour entity. The mitogenic signal is transmitted into the cell via heptahelical neuropeptide hormone receptors, which couple to the heterotrimeric G proteins of the Gq/11 familiy. Subsequent activation of phospholipase Cbeta (PLCbeta) entails the activation of protein kinase C and the elevation of the intracellular calcium concentration. There is mounting evidence to support the notion that calcium mobilization is the key event that initiates different mitogen-activated protein kinase cascades. Neuropeptide-dependent proliferation of SCLC cells relies on parallel activation of the Gq/11/PLCbeta/Ras/extracellular signal-regulated kinase and the c-jun N-terminal kinase pathways, while selective engagement of either signalling cascade alone results in growth arrest and differentiation or apoptotic cell death. Basic experimental research has the potential to identify and validate novel therapeutic targets located at critical points of convergence of different mitogenic signal transduction pathways. In the case of SCLC, targeting the distinct components of the Ca2+ influx pathway as well as critical Ca2+-dependent cellular effectors may be rewarding in this regard.